Abstract-A Mobile Ad Hoc Network(MANET) is a popular research topic. In this paper, we first describe characteristics of MANET, proactive and reactive routing protocols. Then AODV and DSDV, which are widely investigated in Ad Hoc network are introduced. We use simulation tool NS-2 to design three experiments to evaluate AODV and DSDV based on measure such as the packet drop rate, delays and average throughout. According to experimental results, conclusions and improvement suggestions are given to help further develop and optimize routing protocols.
INTRODUCTION
With the continuous development of network technology, the wireless network gets more and more attention as its convenience and scalability. A mobile ad hoc network (MANET) is a self-configuring infrastructureless network of mobile devices connected by wireless [1] . The growth of laptops and Wi-Fi wireless networking have made MANETs a popular research topic.
Ad hoc research focus on routing protocols [2] , quality of service [3] , MAC protocols [4] , energy consumption [5] , node mobility management [6] , security [7] , etc. Routing protocols are the most concentrated part of the Ad Hoc research. Many academic papers evaluate protocols and their abilities, assuming varying degrees of mobility within a bounded space, usually with all nodes within a few hops of each other. Routing protocols are classified as proactive (example DSDV, OLSR) and reactive (example DSR, AODV) on the basis of their routing methods [8] . Proactive protocols determine routes independent of traffic pattern. Traditional link-state and distance-vector routing protocols are proactive. Reactive protocols maintain routers only if needed.
II. RELATED WORK
Proactive and reactive protocols have their own advantages and disadvantages. This paper chooses DSDV and AODV to compare and evaluate their performance use different nodes.
A. DSDV:Destination-Sequenced Distance-Vector Routing
DSDV is an improvement on the classical Bellman-Ford routing mechanism [9] . It update route table in two ways. One is full dump, all available routing info and multiple network protocol data units. The other is incremental packets, router relay info between two full dumps. When using DSDV, each node maintains a routing table which stores. Sequence numbers used to avoid formation of loops. A destination sequence number that is created by the destination itself.
Each node periodically forwards the routing table to its neighbors. Each node increases and appends its sequence number when sending its local routing table. This sequence number will be attached to route entries created for this node. Hosts perform periodic and triggered updates, issuing a new sequence number. Sequence number indicates the "freshness" of a route. Routes with more recent sequence numbers are preferred for packet forwarding. If same sequence number, one having smallest metric used.
B. AODV: Ad Hoc On-Demand Distance Vector Routing
AODV typically minimizes the number of required broadcasts by creating routes on a demand basis [10] , as opposed to maintaining a complete list of routes. When route moves, its upstream neighbor notices the move and propagates Link Failure Notification Message (LFNM) to each of its active upstream neighbors to inform erasure. Then Source node reinitiate route discovery. Hello Message is sent to maintain the local connectivity in one node's neighborhood. AODV attempts to improve on DSR by maintaining routing tables at the nodes, so that data packets do not have to contain routes.
AODV assumes symmetric (bi-directional) links. When a node re-broadcasts a Route Request, it sets up a reverse path pointing towards the source. When the intended destination receives a Route Request, it replies by sending a Route Reply. Route Reply travels along the reverse path setup when Route Request is forwarded. To determine whether the path known to an intermediate node is more recent, destination sequence numbers are used. The likelihood that an intermediate node will send a Route Reply when using AODV.
III. SIMULATION EXPERIMENT PROCESS
There are several ways to study protocols. One solution is the use of simulation tools like NS-2 [11] . NS-2 is a discrete event simulator targeted at networking research. It provides substantial support for simulation of TCP, routing, and multicast protocols over wired and wireless (local and satellite) networks.
The emulation environment settings are as follows. Both moving width and length are 1200m. Maximum moving speed is 20m/s, and average moving speed is 10m/s. We use constant bit stream CBR to send one packet, whose length is 512 byte, one second. Time is set to 100 seconds. The number of nodes are 8, 16, 32, 64(see Fig. 1 ).
NS-2 simulation process as shown in Fig. 2 .
./setdest -n 8 -p 0 -M 20 -t 100 -x 1200 -y 1200 > scene-n8-t100-x1200-y1200 ./setdest -n 16 -p 0 -M 20 -t 100 -x 1200 -y 1200 > scene-n16-t100-x1200-y1200 ./setdest -n 32 -p 0 -M 20 -t 100 -x 1200 -y 1200 > scene-n32-t100-x1200-y1200 ./setdest -n 64 -p 0 -M 20 -t 100 -x 1200 -y 1200 > scene-n64-t100-x1200-y1200 After building platform and environment, we need to generate the throughout load, write TCL script and AWK script. We use metric such as packet drop rate, time delay and network throughout with different number of nodes to evaluage performance of AODV and DSDV. Experimental results are shown in Tables I-III.   TABLE I. PACKET DROP RATE OF AODV(LEFT) AND DSDV(RIGHT) In TABLE I ,we can that with the increase of nodes(From eight to Thirty-two),there has a pretty significant decline in packet drop rate. When the number of nodes increases from thirty-two to sixty-four, packet drop rate rises a little. Networks running DSDV protocol are much smaller in time of delay than those running AODV protocol, which as shown in TABLE II.
Number of Nodes
Both AODV and DSDV routing protocol rise significantly in network throughout, while behave widely different in CBR Throughout with the increase of nodes. Networks running AODV protocol have large rise in CBR throughout, while those running DSDV protocol don't have much change(see TABLE III).
IV. COMPARISON AND EVALUATION
By using tool gnuplot, we draw contrast diagram to compare and evaluate AODV and DSDV, which as shown from Fig. 3 to Fig. 5 .
We can get a conclusion as follows. In packet drop date, AODV protocol is obviously superior to the DSDV protocol. The average delay time of DSDV protocol is better than that of AODV protocol, and the change of delay is less；AODV protocol spends less overhead than DSDV protocol in average throughout. It has a huge advantage in data throughout at the same time.
Overall, AODV protocol has a low packet loss ratio and large data throughout. On the contrary, DSDV protocol has a short average delay. In addition, when node number is small, the environment density is small too. It's extremely difficult to form a network between these nodes.
As a result, formed network has a bad performance in delay and packet loss. When nodes number increases, the network overhead increases obviously and data throughout decrease at the same time. So AODV is suitable for occasions whose scales are not big and packet transmission rate are low. When the network's nodes move slowly, it suits to run DSDV protocol. DSDV algorithm is a table-driven routing protocol. It makes an improvement to classical Bell-Ford routing algorithm. It has poor scalability, a low packet transmission rate and high overhead. It transmissions only in a single path. For these disadvantages, multi-path transmission mode [12] can be used to improve DSDV algorithm on the basis of fourth-generation communication. This mode transmits two different packets in two different paths simultaneously and can use the parallel network resources more effectively. Through this we can get a good throughout performance gain.
AODV belongs to the on-demand routing algorithm. It is a combination of on-demand type and table-driven type, with the advantages of these two ideas. AODV has a low overhead of proceeding and storage and can make a rapid response to link state change.
By using the serial number, AODV can be guaranteed not to form a routing ring to avoid infinite counting problem [13] . But AODV protocol is based on the assumption that networks only existing bidirectional links. If networks exist unilateral links, the performance of AODV will be influenced badly, even fatally. In response to these shortcomings, AODV-BL [14] and HELLO mechanism [15] are put forward to improve AODV.
Common disadvantage of AODV and DSDV is when the number of nodes increases, occupancy to links increases too, which exacerbates the burden of networks and limits the effective data flow. We can improve algorithms respectively, but a better solution is to combine with prior and reactive routing protocols to form a hybrid routing. It can reduce the cost of the routing protocol under the premise of minimizing packet delay.
References 16 presents a hierarchical routing algorithm based on the clustering structure [16] . Priori routing algorithm is used in clusters. It searches routing on demand and adjusts the size of the cluster according to dynamic change of networks adaptively. This algorithm absorbs advantages of two routing algorithms, which has high efficiency and strong adaptability.
Furthermore, Genetic Algorithm(GA) and Ant Colony Optimization(ACO) can also be used in the Ad Hoc routing protocols improvement. In references 17, it presents a wireless routing algorithm based on GA [17] . This algorithm is simple, short-time and easy to obtain alternative paths. References 18 applies ACO [18] to solve the problem that paths disconnect as propagation distance limit, which improve the efficiency of AODV algorithm.
VI. CONCLUSION
The trend of communication development is broadband, mobile and intelligent. Personal communication is the highest goal of human communication. In this paper, we use simulation tool NS-2 to design three experiments to evaluate AODV and DSDV. Then we give improvement suggestions to help further develop and optimize routing protocols according to experimental results. Routing protocols of ad hoc has been a hot area of research for several years. But it is complicated and still need long-term effort and exploration to achieve satisfactory routing algorithm and mechanism.
